< 19 > f^^-y jAPANESE patent ° ff|ce 



PATENT ABSTRACTS OF JAPAN 



(11) Publication number: 05251316 A 

(43) Date of publication of application: 28 . 09 . 93 



(51) Intel H01L 21/027 
G01B 15/00 
G01R 31/302 
H01J 37/305 




(21) Application number: 04295907 


(71) Applicant 


FUJITSU 


LTD 


(22) Date of filing: 05 . 11 . 92 


(72) Inventor: 


TANAKA 


H1ROSHI 




HONJO ICHIRO 


(30) Priority: 29 . 11 . 91 JP 03316676 









(54) ELECTRON BEAM SCANNING APPARATUS 

(57) Abstract 

PURPOSE: To compensate that the S/N of the title 
apparatus is worsened when reflected electrons plunge by 
a method wherein a punched mask in which the axis of an 
electron beam coincides with the center of an opening 
and which has a prescribed inside diameter is arranged 
in a prescribed position which is situated between the 
surface of a specimen and a detection face and which is 
calculated from the distance between the surface of the 
specimen and the detection face and from the size of the 
detection face. 

CONSTITUTION: Detectors 13, 14 which have been 
installed near exits of electron beams 10, 12 capture 
reflected electrons or secondary electrons at each 
electron beam on detection faces having a prescribed 
area. They output electric signals which are 
proportional to their captured amounts. At this time, a 
punched mask 15 is arranged between the detectors 13, 
14 and a specimen 12. Circular holes corresponding to 
the number of electron beams are formed in the punched 
mask; the center of each circular hole coincides with 
the axis of each electron beam. Reflected electron 18 
from the adjacent electron beams are shielded by a 
non-opening part in the punched mask 15. Consequently, 



it is possible to positively avoid that the reflected 
electrons plunge from an adjacent irradiation region. 
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[Sift] m&*&MtMMfrb<DB3tm*<Dm&i2>&«: 
flMSftCCSiKU &&<r>tt> JRC«&*Ki@H-J-4 S/N 

man 9m&M<£r>ftM*m&±WM*m<D9iM 

fc « 2 Jfc*?-* Wf- V - A C £ (CttiBtft tttS® 




1 

[1MWII#<D*H] 

4, 

Aria*?-* ^ * £§Ber<t<£>JK^Ss {ffraffi&^fcH 
§4£:<g*., 

4 CCttfBtftffl«Otft*Dffit?fll« L/ , 
IM&&*fa-?-Ogg fcttffl ft 2 *«^©»c»^ur 

a^- a©» 4 BBncpiC^— SHraWSOJnJHSr 

go 20 

h y ^xtfcoclB^JT&^gfccDa-iF-x * £3R 

4, 

s 4 shun*.* 

4 K WE*U»«>t»BB-rJSlJE 1/ , 30 

Wiftrawt^Mt* fctfjift 2 xa^cDfitcg^r 

HSlsf *ffi©tt» *«S*-r 4 flt^?- tf - a j£2§?gfc: fee > 
r v 

fa**89f a«-? t? - a 4 -r 5 &tgsg i/cci 

4 T &aT- tf - A j££KK. 
5fcS8SB£:fK 0 Q to <t 0 &c 0 Tffig 3 ft fc^- h 4 £^ T 

&clt^ b y *x«ccK^j**^»©a*x s ? 

i k 40 

iitffBa-y-x 5 y £SPC 4<3MJOfcafo (BlSiaSRCflfctti 
§4£ffl;t, 

BfflMEHWB-^OM* 2 Xa?- <D««c*-3t>T 



- 2 5 1 3 1 6 

2 

C»*3B 4 ] &4B**I» < 5fe o fc»ilfflaS4 »S»fflaffi<D 
4, 

fulBa-^x* v 4rSBc:4<DiR««ffi. {aSjaffiRtftftW 
S4£ffi;i, 

gl^x> ? £ SB*P 6 ©a^F- >- A £ ^tffiOfU^CC 3 | 
Kfit£JK*fa^<DS£ fcttlift 2 »r 

wis 1 o©«ai«<oj9Hccfi[«-r sa»o«as^&© 

go 

ocd^ius 4 ffeo^r cD^ttjs 4 icmv&teJxiMm^m 

3*tf> & £ 4 *«* 4 "T 4 f BigcD^ t - Aj£« 

*#A*C4*W«4-r*flt*3Bl- 2, 3, 
5 IBtSO^ tr - A ?£Sgg 0 
C»3joai7 ] STEWftK:, *&tti!£gL < ttamfjcwur 
m©«fl[*#iLSC4&«Fa4'r*»3jc3lK 2, 3, 
4 £ fctt 5 IBfcCDM^- 1^- A^ffi^g 0 

[000 1 ] 

^CC, Wit < $^telMIS£i^*i^9 

^rKOHtf j: 9 tcur@Egan/cy- h 4^--<rccLr 

Sl?x^ ^^gp^6S5cS^n/c^CDa j ? : ^--A^|5) 

A^S^a0CMT5 o 
[0002] 

C«e*©a«] i£fc§K fiLS I (D»»lll88^*--><DfP 

AjSH^S^a^ tr- A^s^gfe foSi 1 tr- a^s 

0»|S«E*fllfl«S«:^ASC4tcJ:"or, 



C3) 

3 

-> fct >fc»9> -5 * ? > K I- f - f- *tf 5 s#S#f* 
0. *;l<-:/* !-©®-CjiSS©U< k©-C«&#>ofc. 
[0003] C5LfcX***ii i 52£B<iOT. »ft©flk 

*e-^IS^B©SB»KBBia"C*5. Ifilicli, 
£Stt<£-?fcfllttKfl2 a £K8Sfclffla«i2 a©5fe^SP* 
K 0 Htf J: 5 K L,TiEa<* ft/c-y- I- 2 b £ CC L 
fc^&©H^x 3 * 28153 jWBfiESft. «*0«fx 3 

«s 5 & ^ fii^a® 6 sriisa o i*f4 7 (omrnt^m 

[0 00 4] Sfc. gSfrf K-A4©HOWjfi«CW:» » 
&7*>6©13»ra?-Sft:»2;&tt?- <«T. fiWWPC 
ra> *4MB*-&*tt88^9tttt&4rt*9. 4^ 20 

tt, 3HK#©«*tf-A4*raB*iciMtr*. *fc. A 
*aiWHffi«*-«ic#(Hl-r*c:t3ft*r**o , c. 

[0 00 5] 

[%W3&s»^LJ:5<i:-raasH] w»ufc#6. 
fiyeS&Kfc*oTtt. t&a^©ffl|s§#ffi«>T#a>ft:£> 

41 ix x&mm& *+fticm#> z> c t % m « a -r * . 

[0 00 6] 

[gjtS£8?&-«r£fc£>©#I9:] MOT 1 Rtt©jHllK> 
fc9IWUTKH*lHK:JR»!U WH*ffli»6©E*fWf 

* fctt 2 a c & ^.mtmm^omm 

vffiu l . s«iEJSs*m-7-©M * /cttjifie 2 vmfrom. 
IcmrSi, » T«tt«D0©tJW*«2r * k - a^ss 

x<ta>6*l9ajSftSB>TSteg«:, n?-tr-A©$i&£Pij 
itWWli-ri. so 



telS- 5 ? 5-251316 
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[0007] M&g2lQtt<Dft9ifcl:. 5fc$#&< ^ofc 
^1t®£l£MS®©5fc»&lXDHif iSKLTM 

^»©a^-x 5 ? *gp£. wiaa-7-i 5 ? *?hsc:£©jk 

tcJBW b . KB*ffi*» fcOKiHrf * fctt 2 

^tr-AC£Kfiigat&tfffi©&ft®-CiiraiU igffi&S: 

*wf©«* fct*fijs 2 *tf©iici^t»ti*w«i 
©^*tf^*4«*tf-.wfe*«BK:*t>-c. RffjE© 

earn* \z- A©«i<t w r zxsicffi&Ltcct zmm 

[0008] ffi$gt3ieat©ft9itt. 5Ki^ift< se-afc 

Te-A«r<i:«ci5iB^ffis©*lftiS'r}iisu. ^ffiiss 

©tKSg*^2Tsm^t-A^2^atc*ji»r. Mist* 
ws^iowiWHSLVdsnwiia^* 3 » ^sp©iffl«cie 

[0009] »*314iB«©»?8tt. 5feig*5ift< ^^.fc 
SSfffla©i|g^tiffla«g©5t4lSig|5?rIXO Ht? J: 5 CC brie 

«:fiSS1U, BE»«lI*»6©ra«^F-*fc«2««^-*« 

^t-ACi«:friB^aig©«l»ifflrfi!Si/. KfflSS 

©tHBftfJOETiWFK-Ajfe^aKto^T. S3K1 
rx&ttHJS©JaH«cffiaW"**«©«H»3»>6©Sfi# 
JcBffi©ff»*«Dfcil*, tt 1 -^©*lfcliS©*IW«i* 

6ins#-r -s c t twntr 4. 

[ooio] t«*^5ia4S©^^«. t»*^4iais©m 

^e-A^5£$|S(C*J^T. 1 ■0©a^b*-A*SRSW-T 

sami* *> omrm* * » 2 ©aw 

K*-3(,»-C. 1 -3©«ti»4flS©*r©«ffl»K»K«a 

SA>&©«flr^&ttffi«k&«fflc»r 1 o©^djs*»e,© 

fl^©K©fflS fcttK*©ffltCj£<KT C <t 

[001 1 ] tt&9IBI3R©A9?B. It«« 1.2. 

3. 4*/c«5ie«8©^ J F-tT-A^ai|@(C*J^-C. W 
la^fflHtc. »W«*IWc»Lt:jE©«tt*^A*c:4* 
ttmttZ. »#3l7ISR©*Witt. H*ll. 2. 
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3, 4*fc«5l2tt<0« : f^-A*3S»K5C*5^^» 
[0012] 

[ffffi] is*^ i iatt^»wc»v ws-r assist* 1 

[0013] l»*3B3IB«0|&WCB, R&r SJSHitt 10 

ii*3&s|gliBSti&. 
[00 14] UfctfoT, M*ai^3*ft:«6, 712 

j^^o^D ? ^4@iS-r'Sc:<b^-e^, 20 

[0015] 

acsmo— safcw*^-S"H^*s. 01(a) cc*5^ 

X\ 1 0 B^WtOW-f-^ 5 ^ ^SP (HI 9<D#^3# 

M) © 1 6»« 3 l^- A, 30 

fc?-Ar*£o «*OT7STcft6 2#<o«^tr--Ai 
0, 1 IB. «#H-i 2coaffi±o^itL*Pir/c2o<o 
^>Pi , P 2 CcHB*k:J8»*3*i, ^Pi * P« *>6>B* 

[0 0 16] 13, 14til-fe-A10, llOffiP. 

#& Htfrr 4 1 cc^ -aimsi 3, u<b 40 

K**12©BBfc:B* 01 (b) tC?:<D¥-ffim*7fr?£5 

txKmz-?*? 1 5 3WE«3*n:t>*. ccd^pb*^* 

* 1 5 KB, «^^-AO*»»©HJK^ (Witfl 5 
a-15i *-CCD9ii) #9&iS S *VC fc *K &*<DFiB 
^(«i«15a. 1 5b) ©**i*^tf-A <«*. 
ttio. 11) ©WijWjEWK:— StTSJi^ccttorCi 

[0017] ^Ifl^v^^ 1 5<D»*tAW4aB. 

^tHS 1 3 , 14 <D#&fflS£ roe** h,K»l2 so 



3, 1 4©«waim©*a (wsmwjxfctm) * 

a, ;*:H*v;*# 1 5<DRi^l 5a^l5 i <Z)¥S£ 
x, »*tr-AJH»jSPi . P, CE)IHH*Lir*i; 
01 (c> ©^77CC^-r«fe5K: % x/aS/cWy/h 
3&s 1 . 0*>e>0. 5£~C£)$Sffl-t\ lo, a/L#0;fc 
60. 5*r©«H«:iRa4-J:5ax©ffl<hy<Dffl*a 

[0018] « f£ffig 13,1 4©IBH*««-tf 
OCC^fcW&tCB, a/L = 0. 5K:a4*»6, x/a 
i;/diy/h^0. 5fcft*J:9K:-r*itfJ:<, tltt® 
(a) <D««*#<D¥8 (x) tfeoR^t, K 
f*l 2<D*H*6«WH«1 3. 1 4*ro>6Wi*IB <y 
/h = 0. 5) ccffi»**J:9fcThtfJ;tr>. H#«c* 
01 (a) Ba/L^x/afy/h^O. 5 

<t % ip 2 3&j6*ftfflSl 4ttfaj2»5Sftfm : f 1 7W<1 
-eh3E»tt < WT&K 15a. 15b B« 

4«c^9s«« : f i 8B, jaw*-*** 1 5©*«n 

« , rSJHW««^6©HW« J F' 8) (D^iA 

[ 0 0 1 9 ] 0 2 BM«JS 2 KK»©»!»K:fii& Wf-hT 

cc, ^roDt^ms (ftgLT2 0, 2 1) otjgffiLrffl 
g<D3£2 2£ISgU/cfcCDT&<5o W^8Bf©§tU 

S©« J f-*t«««:ffiffl , i** 2 0 ju m«iIK<Di&#<7*M 
«»«:Bf5EOfi: $ CC^ 0 ffJ c m <*> tCSRita h t> 
ffifflnJtl'C^^. WFttJOTTCB. W*t:-A©*Wc» 

-A^rtt^Sifr, rti8«fi[CCjKi;ft:J'*^4 f -«:JRW 

[002 0] c<E><£^t-r&£, it^ait^ft:- 

A(Mlt2 3 t 2 4) *3fcf»«c<K»2 5«ffl«CJB 
H-CSS±*CC. «R2 5*W^6©SS« J f<Z>5fe. 
»?5BS3WftKttT©S»« : F'2 6 «»«C(WBLrliBB<r 

[ 0 0 2 1 ] m 3 BM4&9 3 CClBttOlWCca**^ 

fb>XSilfxs (01 9©W-^3#MS) CD 
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(DSf U>X^Ol^>^(DlMlf 3 45t £hU>X 

ofc{SBCD#U83 2^<D§iBi (-rtttofeWVii*) * 

(0 1 9<D^3#R§) Ci{ce«3ft;MftU8r 

[0023] CCT, 0 5 CCtk*T ct^CC, 150^^2^ 
<D*SIUS <WUOT4<DfcU«5 K 5 2) CC»Br* 
<t v *©9 5<Dlo<Z>1*US (WWJ5 2) tt % 

US5 2 Af^w^som-r-tr- a 20 

6 losawf-e 2*mu? K9<D*£U§5 

EWWf- (HT JRKWi*^) 6 4fc»«'rsan\ 

us 5 2 <omm hr - a cc j: o r 5 

[0 02 4HftUS5 1, 5 2<30tftUM^PS,», PS 

*n*ti*a <i) (2)r#*6*i«. * 

PS S1 = (1-k 1 ) • SS 51 +k 
PSw= ( 1 -k 1 ) • SS^+k 

PSsi-SS 5 i + k • PS SJ 

/. SS $1 -PS 51 -k • PS„ (7) 

PS„-SS SJ + k • PS„ 

SS 5 ,-PS S2 -k • PS S1 (8) 

[002 7] LWot, tftUSS l<M*Hi«#PS,i 
PS lu *6WW"titfJ:t>. ASWi. «HiS5 2(D« 

ffli^pSs^^/^x^ffio^^XtDfi^sSn 

*»&(C«, *$U85 l<Dttffl«^PS,»ec««k** 

*©«4PS,>i&«»thaJ;ir>. 
[ o o 2 8 ] m 6 tt±t aosfitfflffl* if 5 tabo-fa v 

^«JiSWr*S. C©Wtt> 136 (a) (C^T<t5CC % 
2ffl<D®@LS7 0, 7 1 <b2liCDSm«S7 2. 7 3 £H 
S»S73TtUiS^PS. &Attk A 



W5-2 5 13 16 
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PS 51 =SS„ + N 5J ( 1 ) 

PS 5Z = SS S1 +N„ (2 ) 

SS n fcf— 6 3 ©S»«iF 6 5 ffl^T &fflL 
SS,,ttWr-tr-A6 l©K»« : ?-e2fc«ST6«iT 
*>5, Cti6C7>{i(*, ttUS5 1 , 5 2KJ;-?T*&Ul/ 

6 3©?Riya*« : F6 4K:tBa"r*ffl, N^fcMS^tT- 
A6 1 ©aKWi*** (H^BS) «cffl3-r««r*0. 

[0 02 5] N,tl**a (3) fcSWJ:9CcK#«?-6 
5 <SS S1 ) KtbWU *te, N„«^G* (4) (C^f 
J:9K:RttWT-8 2 (SS 5J ) fCitW*. -rttto*. 
R#tW?-6 5 (*fc«62) **£H»K<EN,i (*)fc«N 
„) 

N sl = k • SSsx (3) 

N S2 = k • SS„ (4) 

±SC(3> (4)<Dktt, N.^SS,,©^ 
N sa tSS 52 CDracr>^-C^ ! 9, C<D«»k4>*:*3tt 
2o(DtftUS5 K 5 2©iMW«K<fc->T&*£, « 
2o<MftUB5K 5 2 3&sSt^C««>t:«ifiU , t: 

6. tt*5, N„-SS„H©{R»iN„-SS„IB©ft 

[0026] CCt t <2> 3fe6;K5t <5) 

(6) *S8fcMl4. 

* PS S1 (5) 

* PS S1 <6> 

§mmi 2-CfctWMPS. £ffittk B *S#L/. ®# 

S7 or«Uft-^PS A 3&>6-t©«»»»*«»L/r 

u«s«f/&^ 06 (b) cc^r<fc5cc lybistss 
so, 8 ixmnm^mmv. tn«ti©a««*BB8 

0, 8 1CD@KA^ (-) ^ffitaR* . R B ^OXX 

tj-r^t^c ^ti"etKD%M\Jd (-) i^Wft^A 

M« 2, 8 3 0r>MCCDj^Stn:VR A , VR, 
S«TfeJ:l>. Rj^S!nVR A , VR B CCjr-^rS^U 
m^<0%m ( k a v Kb ) *@&KW£T*Ci*sr* 

[0 02 9]E(±m 2o©«Ufi-9*W«:iyrBi?8 
US 5 1-5 9£Wcir<5<t, KGXftU«#*»J:5t 

T^^us (««.KH4©*ue5 5#M) t<om<D% 

U < ft 4 &® B8 fMc A S I > < ^frOtt US - 
^ mtf. «^US5 2, 5 4, 5 6Rff5 8(D^I/- 
^ («T, a^-?) i,*Hifl5 1, 5 3, 5 7S 



(6) ^P8¥5-2 5 13 16 

9 10 

^^pmaMWi a ^tCB k or ) £fg* [003 0] 

SS 5S = PS 5S -ka*£PSa-ki8 * £PS|3 (9) 

{iu 2;PS« = PS Jl + PS i4 + PS S5 +PS i> ^0l»»»ka*/t«k<8 , C< < ofc4>©r*4o 

SPS/3 = PS„ + PS S3 + PS S7 + PS SS [003 1 ] ffi»3WSft4»^fC«, ifc£ <1 

rtt*y&, ±s: O) Biia>«wa»^ss, I *»j:5 4 o) ©j:9fci,Tfcj:i>. 

S S s J = P S5S ~ ksi-SS*PSsi — ksi-SS * P Sj2 ~ ks3-5 5 * P S53 



ks4-SS * P S54 * 

flu vmaw&s 0**125 1 - 5 s». $mi£5 1 <t 

[0 03 2] H7%ffl(,>-rS/Ntb©[fij±5!!(i*%S6«C 

L<r>m-&<Dtemim\± 1 $©^^77 9 0 -c 
TK^n. >stc&a«#*#t,^*~>w9©^©t£Hj 

/c ^n^ti©*?^?©^??^^^^ jE©*fcm 

«#©*#;*-?* !3. **v?tiS„r, (;<*->& 20 
b) v S„. (;<*->WD)t?SShn^. 
[0 033]^. £&©tftffl8^>"#->*rD*fcttlU* 

S/N= (S„-S.„ ) / (S„ 



. -k !9 _ 5S • PS„ (10) 

★teste****. t©*§£. «jcBW8t-^*6©«cf 

*©IW»tr--AJBJNttBK*»i* 

^©WISKl&Cte -> *fifc0-:Wi*t S B » CCSfi 

|^ b"- A©£r < * O © £ S fC «*/Jn© ✓ W 
<N.,.> (11)14. H7 

©S/N ttemtt-Cfo Z> . 
[0034] 
+ "N" -S„) (11) 



fc. *©ffi#*tlH2£SyNtb&Mft3tf£C<t(Cfr 
KSt'-A,h©lfflK&3S&&$fck (^»->©* 
J»CC«fc^-C^O^S©*iMSL^) 488:5£U 
Kki*3*tf-A©#ltiM£©«IM8 (k • So.) fcfl? 

fiLhr#» *U»flE*+»KJB»*Ci*i"C**. 30 

[0 03 5]**?. *»H©«^e-Aj£3BBatO:. * f 

T-e-AJSBW«5*«^t-A«aBR«KWCtt<. ¥ »i . Ma 

5fg|jc<i:©*iais <«t. «swk*wi8 1 ~#smig9 
s. 

[0 03 6] B8K:*J<,vt: v P a ~P, K. 40 
P, -P, «. «iaStP^©fs^II118Sl 0 0, ~ 

100, KA^sn. sm^ffiass-CBf^Ma^s: 
^/^id^MRQHt^nftjcos^s, -s, .turm 

[0 037] {I^ffillllSS (ftSt ur 100, ) «. A 

ki ^ c o s 0 x (9, /0„ ) ^cosflxcos' 
= {1 + (aD/L) • } 

(12) 



**fflS£Hft<Z>«*Sl 0 1, (iBl. 2, , 

9 : fiTFPI*) t. 0 1, ©ffi*©*ifD«:* 

*ajn»ni 0 2 jn#si 0 2©m^»«:S© 

01, «P» fcjffi£©fl^M A ,*8K?fcfik TtotaSP 

, xM^ztxft-rz. mmtt. mm%io i, bp, x 

M.,*HWjU JRJW10 1, BP, xM A ,*Htt)U 
. 0 1, «P 9 XM, s *fflW5. 



m,,© taj izMvm^znzst? 

h 1 o©t^HlS (JBIT. »@tlffiil) <OKB±.<omm 
#-c*«3. ^©fi^JlllSSi 0 o, -ctt. 

[0 03 8] ffttM.<B> »a^UiSA(C*tTS-enW 

ffi^*a-rfc©r. ftltBSA. ^WSiR^sW4©^H 
W*fig^* 1 ^.f!l , 3tb3tlfc^©-C*5. CC-C, 

sttsa»e>ttHj 3 h^sirti-f-* fc«2 ^m^©fi«, si 

aa. «aw*»6*as*jaa«piE#flie«:jt«r&fe 

to. ^ffigra©ffiSicc»it»Lr. 
e 
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01 

V"2. 2. V~5£/c«2^2©5«!IS£U PS 

k, = 1/4 
k, =1/9 
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* k, =1/3 6 
k, =1/8 1 

C 0 0 3 9 ] ;*SC ( 1 3 ) B. ifBO^tki fc^ffl 



k, =1/2 5 
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